Abstract The contents of sialic acid in the sarcolemma, sarcoplasmic reticulum (SR) and myofibrils obtained from frog skeletal muscle homogenate were determined. The total sialic acid contents of the sarcolemma and fragmented SR were 2.95 and 3.34 nmols per mg of protein, respectively, while that of myofibrils was 1.47 nmols per mg of protein.
It is well known that phospholipids and proteins are the main components of cell membranes and play an important role in the functions of the membrane. Polysaccharide, which is usually present as a glycoprotein, has also been found histochemically and biochemically in the membranes of many tissues (RAMBOURG et al., 1966; LUFT, 1971; WARREN, 1959) . It has been reported that sialic acid in the glycoprotein plays an important role in Ca binding of the soluble Ca-binding protein from ox liver (SoTTOCASA et al., 1972) and rat liver mitochondria (LEHNIN-GER, 1971) . Glycoprotein is also essential for Ca uptake of the isolated SR in rat uterus muscle (VACCARI et al., 1971) and of the mitochondria in rat liver . In skeletal muscle, there have been a few reports describing the existence of sialic acid in the surface and SR membranes (ANDREW and APPEL, 1973; SEVERSON et al., 1972) , but the physiological role of sialic acid has not yet been clarified.
In the present paper, we determined the content of sialic acid in various centrifugal fractions of frog skeletal muscle homogenate, and examined the effect of the NAase on the Ca uptake and ATPase activities of the fragmented SR, in order to elucidate the role of sialic acid in SR Ca transport. 
RESULTS
Sialic acid contents Treatment of fragmented SR with NAase about 80 % of the total sialic acid was released. On the other hand, when the fragmented SR was incubated in Na phosphate buffer (pH 6.5) without NAase, the amount of sialic acid released was independent of the period of incubation and was 0.51 nmols per mg of protein. Similar tendencies were observed in the other three preparations.
Effect of NAase treatment on Ca uptake Figure 1 shows the relation between the amount of sialic acid released by
NAase treatment and the amount of Ca uptake. The amounts of sialic acid given on the abscissa were taken from HASSELBACH and MAKINOSE, 1962) was strongly inhibited in the presence of Ca and the duration of extra splitting was markedly prolonged, while ATP hydrolysis in the secondary late phase (final ATP hydrolysis) was significantly increased, without changing basic ATPase activity (Fig. 3 VASINGTON et al. (1972) reported that the glycoprotein containing sialic acid in the mitochondrial membrane of rat liver is related to energy-linked Ca translocation. HASSELBACH and MAKINOSE (1962) reported that the Ca uptake activity by the fragmented SR of skeletal muscle is parallel with extra ATPase activity. In the present work, whether or not the sialic acid contained in the SR membrane of frog skeletal muscle is related to the energy-linked Ca uptake by the SR was examined. The results obtained in this experiment showed that considerable sialic acid was released from the fragmented SR by NAase treatment (Table 2) as mentioned above, and that in spite of this release the amount of Ca uptake and both basic and extra ATPase activities were only slightly affected in the case of the fragmented SR that stood for 1 hr after NAase treatment and washing ( Figs. 1 and 2 ). In contrast, in the case of the fragmented SR that stood for 24 hr after treatment, Ca uptake and extra ATPase activities were greatly inhibited, while the duration of extra splitting was markedly prolonged and final ATP hydrolysis was significantly increased without noticeable change in basic ATPase activity (Figs. 1 and 3) . These results clearly indicate that the efficiency of the energy-linked Ca uptake was reduced by allowing the SR to stand for 24 hr after NAase treatment and washing. A similar decrease in the efficiency of Ca uptake has been observed in the case of treatment of the SR with aging (MARTONOSI and FERETOS, 1964) or with low concentrations of Triton X-100 (YAMAMOTO and TONOMURA, 1967) . This suggests that the decrease in the efficiency of active Ca uptake by the SR stored for 24 hr after NAase treatment may be attributed to the leaky character of SR membrane. It is therefore concluded that the loss of sialic acid is not directly related to the active Ca transport of the SR membrane. DORRSCHEIDT-KAFER (1977) briefly reported that in frog sartorius the shift in the contraction threshold after treatment with NAase can be attributed to the release of sialic acids producing a decrease in surface charges on the muscle membrane. In this connection, it is necessary to examine in detail the effect of NAase on the electrical and mechanical responses in frog skeletal muscle. This problem will be dealt with in a future paper. contain considerable amounts of sialic acid in many types of cells, such as Ehrlich ascites carcinoma cells (MOLNAR et al., 1969) , rat liver cells (EMMELOT et al., 1964; MIYAJIMA et al., 1969) , L cells (GLICK et al., 1970) , smooth muscle (ISHIYAMA et al., 1975) and rat and rabbit skeletal muscles (ANDREW and APPEL, 1973; . The present study demonstrated that the sarcolemma and the fragmented SR of frog skeletal muscle contained about 2.95 nmols and 3.4 nmols per mg of protein of sialic acid, respectively (Table 1) , in agreement with previously reported sialic acid contents in the sarcolemma of rabbit skeletal muscle et al., 1972) . These sialic acid content values were much higher than those of the other muscle fractions, especially myofibrils. Thus it is considered that sialic acid is located mainly at the surface membrane and the SR membrane in frog skeletal muscle.
